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INTRODUCTION 


INTRODUCTION 4 


Wee I first introduced 3D software into my digital creative toolkit, UT 
terms like topology and polygon flow weren‘t being used. In these 

early days of 3D production, the focus was on keeping the polygon 
count as low as possible to decrease render times. 


I often referred to this time in the industry as the CG Wild, 
Wild West. There was an anything-goes mentality. If the 3D 
asset matched reference and rendered within the time 

constraints of the production, then it was right. During this 
time, I created thousands of 3D meshes. When these assets 
were rigged and animated, I found that some performed fs. 


better than others. This sparked my curiosity and the iS 


beginning of my obsession with mesh topology. AW 


+ 


Fast-forward a couple of decades to present day, and the 

art of 3D asset creation has been elevated to higher 
standards. Productions require optimized assets to ensure 
the most efficient workflows for each stage of the production 
process. \A | 


The information I present in this book is an attempt to share 


hopes that other artists can increase the quality of their digital assets. 
This resource would have saved me countless hours and allowed me to 
focus on what I love most... creating. It’s important to understand that 
the information you will find in this book isn’t the truth. It’s my truth. \ 
My advice is to explore this resource with an open mind, leave with as 

many take-aways as you can and use what works best for you. 


what I’ve learned during my career as a digital modeler in the = 


02 


WHAT CAN YOU EXPECT FROM THIS BOOK? 


This book is designed to demystify the art of clean topology. Throughout the pages 
of this guide, I share production-proven modeling tips and techniques as well as 
ideologies that have served me over the course of my career. 


It’s important to note that this resource is not intended to replace your 
software's manuals or help files. You should have a working knowledge of 
at least one 3D software. This book takes a software-agnostic 
approach, so you should have no problem following along 
whether you use MODO, Maya, Max, Blender, 
LightWave or any software with standard modeling 
tools and commands. 


For those interested, I’ve used MODO to 
demonstrate the tips and techniques in this book, 
but everything shown can be implemented in your 
choice 3D modeling software. 


Throughout this book, I'll be using common industry 
terms to describe the components of a 3D mesh and 
modeling techniques. Many of the words and phrases used are 
the informal counterparts of the original terms. Vertices may be 
referred to as verts, and polygons may be referred to as polys, for 
example. It’s recommended that you become familiar with 
both the official word as well as its slang counterpart(s). 


At the end of each lesson, I recommend practicing the 
tips and techniques shared before moving on to the next 
lesson. While you could ignore these suggestions and 
speed through until the end of the book, you may walk 
away from this training lost, frustrated and no better off than 
before you read it. 


Learning isn’t a race. To truly increase your understanding and 
abilities you need to slow down. In the end, you'll get there faster. \\ 


IN THIS BOOK, YOU'LL LEARN 


¢ The fundamentals of good topology 


¢ Multiple modeling techniques 


e Professional practices 


e And much more 


WHAT IS TOPOLOGY? 


When discussing 3D models, topology refers to the geometric surface characteristics of a 3D mesh. Topology is 
often referred to as Polygon Flow, but the layout of the vertices and edges of a mesh also play an important role 
in whether a mesh is considered to have good or bad topology. 


While many aspects of what defines good topology are universally agreed upon, there is no true industry 
standard or set of guidelines. The guidelines that I follow when arranging the topology of a mesh are based on 
years of production experience and are very much self-imposed. Though I may speak about them in a very 
serious tone or describe them as being important, none of them are written in stone. 


Learning to produce good topology is like learning a foreign language. Sure, you could travel to a foreign 
country and not speak the native language, but you might find the entire experience to be challenging every step 
of the way. Trivial tasks like asking for directions, ordering food or other simple interactions prevent you from 
true cultural immersion. Being able to speak even a limited amount of the native language could dramatically 
change the entire experience. 


So, how is knowing the process of creating good topology like knowing a foreign language? 


Like traveling abroad without learning a new language, you can get by without learning the “language” of good 
topology. You can construct meshes, turning a blind eye to the polygon flow, but you will be faced with 
unnecessary challenges every step of the way. Selecting and manipulating meshes while modeling will be more 
involved, UV’ing can be trickier, more complex rigs may be required to achieve good deformations and 
rendering issues may arise. But with a clear understanding of how to produce good topology, the entire 
production experience can be streamlined and more efficient, resulting in a more positive experience. 


Just like a foreign language, you shouldn't expect to learn 
how to create good topology without practice. No amount 
of material covered in this guide can replace time 
practicing what you've learned. As with any art form, 
you'll need to put in the hours to see results in your 
work. 


Once you are fluent in the “language” of topol- 
ogy, you'll find that mesh creation becomes 
easier and navigating the correct path to 
good topology becomes a trivial task. 
And always remember that the time 

and attention you put in to constructing 

clean topology for your meshes pays 
tenfold in other areas of the production 
process. 


Good topology makes everything better. 
Well... wine and good topology, 
but I digress. 


WHEN IS TOPOLOGY IMPORTANT? 


When discussing the importance of good topology with other artists, I have found that there are some that 
believe the need for clean topology is limited to meshes that will deform, such as character models. For meshes 
that don't deform, such as a car or gun, they follow the ideology of if it looks good in the render, then it’s right. 
While I understand the idea of an “anything goes” mentality for static meshes, I simply don’t agree. Regardless of 
what the mesh will be used for in a production, clean topology is easier to select, manipulate, sculpt on, UV, rig, 
and much more. 


Bad topology can not only be more challenging to work with in the areas I mentioned above but can also add 
more work to getting a mesh to “look good” in the final render. Can you get a mesh with bad topology to render 
correctly? Absolutely. But you might find that less work is required when working with clean meshes. 


Not all meshes need to follow the same guidelines when planning their topology. When working with mesh 
topology, I place meshes into three categories; static meshes, meshes that will be deformed and base meshes for 
sculpting. 


STATIC MESHES 

Static meshes are meshes that are rigid and will not 
deform, such as environmental models, vehicles and 
weapons. They often have less topology restrictions but 
can still benefit from clean topology throughout the 
production process. 


MESHES THAT WILL BE DEFORMED 

Character and creature models are the most common 
examples of meshes that will deform. 3D assets that fall 
into this category require more attention when 
constructing their topology. Attempting to rig and 
animate a character with bad topology is what 
nightmares are made of. I have found that the struggle 
most new artists have when rigging a character often 
turns out to be the mesh itself. 


spy! 


BASE MESHES FOR SCULPTING 

Meshes that will be used as a base for sculpting can 
benefit from clean topology. Most sculpting applications 
prefer topology that doesn’t have any stretched polygons 
and an equal distribution of polygons across the surface. 


When creating any 3D asset, it’s a good idea to know 
what it will be used for. While most static meshes are 
never required to deform, you never know when you'll 
be asked to make a car dance, or when the hero in your 
movie will use his super strength to bend the barrel of 
the rifle into a pretzel. 


“KNOWLEDGE IS OF NO VALUE UNLESS YOU PUT IT INTO PRACTICE.” - anron cuexuov 


This book is designed to be an active learning tool. Instead of simply reading the information and trying to 
memorize it, | want you to engage the material and put it into practice. Active learning requires that you 

do something that develops your skills, as opposed to passive learning where information is merely 
transmitted to you. There are many overused phrases and concepts that I could share to further explain why this 
book is designed the way it is ... so I will. 


Practice makes perfect. Well, to be more specific, deliberate practice makes perfect. There is a fundamental 
difference between practice and deliberate practice. If you simply spend time practicing, you will not improve as 
quickly as if you are focused on what you want to achieve while practicing. 


You will improve faster at whatever you are trying to practice if you practice 
deliberately. Practice even if it is challenging; especially if it’s challenging. Push 
yourself past the frustration of learning something new and go beyond 
your comfort zone. This is where you will find the greatest gains. 


There is something called the 10,000-hour rule, popularized by 
Malcolm Gladwell in his book Outliers: The Story of Success. The basic 
idea of this rule is that if you spend 10,000 hours practicing anything 
you will master it. While 10,000 hours was chosen arbitrarily and was 
based on an average, I believe the idea still holds true. 


I think the important take away from the 10,000-hour rule is that you 
shouldn't expect to master something overnight, and any amount of 
time you spend putting the information in this guide to use ina 
deliberate way will bring better results. 


When you see this over-used cliché of a character, that’s your cue 
that it’s time to step away from this guide and practice what 
you've learned. 


Some of you may be tempted to continue reading without putting 

in the recommended hands-on practice, but I encourage you 

to commit to using this resource as it was designed to be used. 

There's no real benefit to racing through to the end of this book. 
There's no twist, surprise ending, or big reveal. 


Put the techniques shared into practice and feed your 
muscle memory. When these techniques are repeated over 
time, long-term muscle memory is created, allowing it to be 
performed without conscious effort. This process decreases 
the need for attention and creates maximum efficiency 
when modeling. 


Let’s begin! 
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SECTION 01 


ANATOMY OF 3D MESHES 


SECTION 01 


3D meshes consist of three main elements; 
Vertices, Edges and Polygons. 


VERTICES 


A vertex (plural: vertices or vertexes) is the lowest-level 
component that makes up a 3D mesh. At its core, a 
vertex is simply a position in 3D space. A vertex is 
defined by its X, Y and Z coordinates. It can also store 
additional information such as color, normal vector and 
texture coordinates. 


Multiple edges and polygons can share the same vertex. 


A vertex can also be referred to as a vert or a point. 


EDGES 


An edge (plural: edges) is a one-dimensional line that 
connects two vertices. 


Like vertices, multiple polygons can share the same 
edge. 


An edge is rarely referred to anything other than an 
edge by experienced modelers, although new users 
often refer to edges as lines. 


POLYGONS 


A polygon (plural: polygons) is defined by three or 
more vertices and a closed set of edges. These geometric 
shapes define the surface of a 3D mesh. 


A typical 3D mesh consists of hundreds, thousands or 
even millions of polygons. 


A polygon is also referred to as a poly or a face. 


SECTION 04 


POLYGONS 
Polygons can be made up of any number of points 
although not all 3D software allow for one and 
two-vert polygons. It’s more common for software 
to restrict polygons to being defined by at least 
three vertices. 


Polygons are named according to their 
number of sides. The three most common terms 
used are triangles, quadrangles and n-gons. 


A tence 


A triangle (three-gon), often referred to as a tri, is a polygon 
with three sides. 


& QUADRANGLE (QuaD) 


A quadrangle or quadrilateral (four-gon), often referred to as a 
quad, is a polygon with four sides. 


@ N-GON 


An n-gon is any polygon with n sides. For example, a polygon with 
twenty-four sides would be a twenty-four-gon. 


Most 3d artists simply call any polygon with more than four sides 
an n-gon. 


ALL QUAD MESHES 


3D meshes can be made up of polygons with a variety of sides. There is an 
on-going debate of whether a subdivision surfaces mesh (discussed next) 
should be all-quad or not. I practice the “just because you can, doesn’t mean 
you should” ideology. 


While subdivision surfaces allow both triangles and n-gons, they tend to cause 
undesirable results in renders in the form of pinching and smoothing errors. 

I find all-quad subdivision surfaces meshes to be superior when modeling, 
UV'ng, rigging, animating and shading, so it’s my opinion and suggestion that 
you should strive for all-quad topology in your meshes. 


cw) 
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SUBDIVISION SURFACES (SUBD) 


Subdivision Surfaces (SubD) is a refinement algorithm that creates a smooth curved surface from a coarse 
polygonal mesh. The original polygonal mesh is often referred to as the control cage, or simply the cage. When 
a polygonal mesh is converted to subdivision surfaces, it produces a smoother mesh made up of more polygonal 
faces. This conversion is non-destructive and can be toggled on and off. 


From left to right: Polygonal mesh, SubD mesh with control cage, SubD mesh, and polygonal mesh after freezing the SubD mesh. 


The most commonly used subdivision surface algorithm is Catmull-Clark devised by Edwin Catmull and Jim 
Clark. This book will primarily be focusing on 3D mesh topology as it pertains to Catmull-Clark subdivision 
surfaces. Although Catmull-Clark subdivision surfaces (CC SubD) accept non-quad polygons (tris and n-gons), 
it's recommended that 3D meshes consist primarily of quad faces. 


The alien model below is an all-quad mesh seen in both the coarse polygonal state (left), and the smooth SubD 
state (right). 


Ns 
i\ Ne subd Mesh 
vi A) 
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SUBDIVISION SURFACES (SUBD) 


One of the key benefits to working with subdivision surfaces is the ability to adjust the level of subdivision. 
This gives you full control of the density of the mesh at render time. Working with the polygonal cage when 
modeling, generating UVs, rigging and animating makes working with complex smooth objects a much easier 


process. 


From left to right: Polygonal Mesh, SubD Mesh, and SubD at a higher subdivision level. 


Topology plays a role when creating any 3D asset, but a greater 
attention to clean topology should be given when modeling with 
subdivision surfaces. As powerful as SubD geometry can be, it’s 
important to remember that with great power, comes great 
responsibility. 


Polygonal models are much more forgiving than SubD meshes. Boolean 
operations can be a godsend when constructing a polygonal mesh but can 
wreak havoc when modeling with subdivision surfaces. Many artists never 
take the time to fully understand how to work with SubD topology and 
create overly dense, complex meshes that are difficult to work with in 
every stage of production. The old saying “you can’t judge a book by 
its cover” holds true with 3D assets. Without seeing the underlying 
topology of a mesh, it can be difficult if not impossible to know if it 
is viable for production. 


The good news is that once you truly grasp working with 

subdivision surfaces and gain control over the SubD topology of 
your meshes, creating clean, production ready assets with any 
level of complexity becomes an enjoyable experience. 


SUBDIVISION SURFACES (SUBD) 


When working with SubD meshes, there are many 
important aspects to keep in mind. Over the course of 
this guide we'll be exploring most if not all of them. Two 
key items that will be important for you to be aware of 
are poles and edge loops. With an understanding of how 
to place and manipulate poles and edge loops, you can 
construct lighter, cleaner meshes. 


POLES (STARS/SPIDERS) 


A pole, also referred to as star or spider topology, is a 
vert that connects less than or more than four edges. I 
practice the hardened rule that you should avoid any 
pole that contains more than five edges connected toa 
single vert. While pole topology can be an important 
aspect to creating good topology, improper placement 
of a pole can result in pinching when smoothed. They 
can also create dents, dings and dimples in the surface. 


I often hear that poles/stars should be avoided at all 
costs. While I don’t agree with this ideology, I do believe 
you should be mindful of where poles are placed within 
the topology of your mesh to avoid issues. 


EDGE Loops 


An edge loop is a set of connecting edges on the 
surface of amesh. The last edge meets again with the 
first edge and creates a loop. A model with good 
topology has strategically placed edge loops. These loops ptt \ Nd 
play an important role in 3D meshes that will deform g \] 
when animated. When used properly, edge loops can 
mimic the muscles in a character, producing more 
realistic deformations. 


Although most examples of edge loops show their use 
in character models, they can be beneficial in any mesh. 
Edge loops can make selecting and manipulating a mesh 
easier and meshes that take advantage of edge loops are 
easier to read. 


POLOGY 


SECTION 04 
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HOLD EDGES 


Subdivision surfaces create a smooth curved surface 
from a coarse cage mesh. We can control the amount of 
smoothing by the topology of our meshes. The distance 
edges are from each other determines how smooth the 
surface will be when subdivided. 


We can intentionally create additional edges to help 
retain the shape of the cage mesh when it gets 
subdivided. These additional edges are commonly 
referred to as Hold Edges. 


The examples to the left are a basic demonstration of 
hold edges in action. The cubes in the left column are 
the original polygonal cage, and the right column are 
their SubD equivalent. As more hold edges are 
introduced, the original cage shape is retained. 
Strategically placed hold edges can create entirely new 
forms when a mesh is subdivided. 


Some 3D software support Edge Weighting, also 
referred to as Edge Creasing. Edge Weighting is a vertex 
map that gives you the ability to set subdivision tension 
on specific edges. 


This creates degrees of edge “sharpness.” While Edge 
Weighting can be incredibly powerful, the vertex data 
typically doesn't transfer from one application to 
another. 


Since exporting Edge Weighting can cause potential 
issues in a mixed software pipeline, I choose to control 
the edge sharpening with the aid of hold edges. This 
allows me to transfer my meshes from one application 
to another with the confidence that it will appear the 
same in each application without the need for 
additional work. 


This book will explore the creation and use of hold 
edges. They can be a key asset to producing smooth 
surfaces when creating SubD meshes with the ability 
to maintain sharp edges when needed. 
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SECTION 02 


MANAGING TRIANGLES 


SECTION 02 | MANAGING TRIANGLES 
Do. OR DO NOT. THERE IS NO TRI. 


In this portion of the book we'll be looking at managing triangles in a mesh. By managing, I mean removing or 
converting them into quad polygons. The SubD meshes I create are all-quad meshes. If triangles present 
themselves during one of my modeling sessions, I’m quick to remove them using one of the techniques shared in 
this section of the guide. 


If you dontt agree with the idea that subdivision surface meshes should be all-quad, no worries. Feel free to use 
triangles in the meshes you create. I would still strongly suggest you continue reading this section. If you run 
into a situation where a triangle is causing a problem, you'll have the ability to take care of it. Just to show that 
triangles aren't all bad, let’s take a brief look at some of the positive attributes of tri polygons. 


One of my favorite attributes of a triangle is that it doesn’t have the ability to be non-planar. You can position 
any of the points that make up a triangle poly anywhere in 3D space and the face will always be planar, because 
its three points define the plane. Quads and n-gons are another story. All it takes is one or more of the verts that 
make up a Quad or n-gon to not lie in the same plane, and it will become non-planar. 


The two meshes on the right are a simple demonstration 
of planar and non-planar polygons. All the polygons 
that makes up the geometry consist of planar polygons 
except for the single quad polygon in the lower left 
portion of the top white plane. The corner vert is 
positioned lower then the other verts that make up 
that quad polygon, causing it to become non- 
planar. At render time, it appears as if the mesh 
has a hole or is missing a polygon. 


I like to think of polygons as panes of glass. If 

you attempted to move one of the corners of a pane 
of glass to a different position from the other corners 
making the pane non-planar, the glass would shatter. 


If the quad polygon were replaced by two triangles, 
the entire mesh becomes planar, and the 
“shattered” polygon issue is resolved. 


So, if triangles are so amazing, why avoid 
them? 


As handy as triangle polygons can be when creating polygonal meshes, they can cause issues when working with 
SubD geometry. They can be strategically placed to not be an issue, but I choose to avoid them completely. 


Just to be clear, triangles can be used with SubD geometry, but it's my recommendation that you stick with an 
all-quad mesh. This is easy to accomplish once you understand how to control your topology. 


SECTION 02 


ONE IS THE LONELIEST NUMBER 


So, we're all on the same page that triangles aren't evil, but they are best avoided when working with subdivision 
surfaces. What's worse than triangles in a SubD mesh? A single triangle. A single triangle in a mesh can be a 
tricky component to address, and the best practice is to avoid ending up with a single tri whenever possible. 


Let's say you are part of a two-man crew of a charter boat. One day you take five passengers on a three-hour tour 
from Honolulu, run into a tropical storm and get shipwrecked on an uncharted island somewhere in the Pacific 
Ocean. 


After a few years attempting to escape your plight, you and the other six castaways could decide that there are 
worse things than being stranded on a beautiful tropical island. No matter how amazing this new-found paradise 
is, having seven people stranded on an island poses a big problem. Someone will be without a partner. If one 
more passenger could have joined in the outing, or one less, then you and the others could live 
happily ever after. 


An odd number of triangles in a mesh poses a 
similar issue. We'll discover later how easy it 
is to clean up a mesh with an even 
number of triangles. But first, let's 
focus on those single triangles. 


One way of making your SubD 
modeling “tours” more 
enjoyable is to try and work 
with an even number of sides 
and segments when planning the 
construction of your mesh. 


This forethought is usually 
enough to free you from ending 
up with a single triangle. But 
regardless of how a single triangle 
shows up in your mesh, it’s good 
to know how to address it. 


So, let’s look at a few options. 
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REMOVING A SINGLE TRIANGLE | 01 
01 ) ‘The first step in managing an issue with topology is to 
locate the problem. This may sound obvious but bear 
with me. 


It's common for artists to not be aware that an issue exists 
in their mesh. It could be out in the open in plain sight, 
or it could be buried inside a character’s mouth or some 
other occluded area of a mesh. Take advantage of your 
software's tools to diagnose your mesh. 


Step 01: Locate the triangle. When you are first getting 
started, you might find it useful to give the offending 
components a different color to make them easier to see 
while you work. 


Step 02: Select one of the edge loops that creates the 
triangle. In this example, I selected the edges on top after 
surveying the topology and determining which edges 
would be best to leave behind. 


Step 03: Delete/Remove the selected edges. 


With the edges deleted, the offending triangle is 
removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 

Time for your first hands-on practice. I know it’s tempting to move on to the next 
lesson but resist the urge. Fire up your 3D software of choice and intentionally 
create a triangle on a segmented plane. Practice this specific technique for 
removing a single triangle until you feel confident with the process. 
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© REMOVING A SINGLE TRIANGLE | 02 


Step 01: Locate the triangle. 


Step 02: Select the edges shown in the image. Use ring 
selection to speed up the selection process. 


Ring Selection enables you to select a single edge, and 
this selection can be automatically expanded to include 
all edges adjacent to the selection across quads. Ring 
selection will select all the vertical edges at the same 
“latitude” within a polygon loop. This powerful selection 
option is the counterpart to loop selection, which will 
select all the vertical edges with the same “longitude.” 


If your software doesn't include a ring selection option, 
simply select the edges manually. 


Step 03: Collapse the selected edges using the Collapse 
Edge command. 


The Collapse Edge command removes the selected edges 
without destroying the integrity of the geometry. Any 
selected edge is deleted but no hole is left behind. Instead, 
the mesh heals, closing any gaps by merging the 
neighboring elements together. 


If your software doesn't include a collapse edge 
command, an alternative method is to simply join/merge 
the top vert to the bottom vert for each edge selected. 
While this involves additional steps, it will produce the 
desired results. 


With the edges collapsed, the offending triangle is 
removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 

Time for more hands-on practice. You now have two options for removing the 
triangle. The more techniques you obtain, the more solutions you have when faced 
with a problem. 


9 7A Once you are finished, return to the guide and continue to the next lesson. 
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REMOVING A SINGLE TRIANGLE | 03 
c 01 } Step 01: Locate the triangle. 


Step 02: Cut/Slice in a new set of edges using Edge Slice 
or a similar tool. 


With Edge Slice you can click from edge to edge, creating 
a slice between the edges as you go. 


Step 03: Select the single edge that separates the two 
triangles. 


Step 04: Delete/Remove the selected edge. The two 
triangles will be converted to a quad. 


With the new edges created and the two triangles 
converted to a quad, the offending triangle is removed, 
and an all-quad mesh is created. 


© 


PRACTICE WHAT YOU'VE LEARNED 

You now have yet another technique to pull from when facing a single triangle in 
your topology. Make sure you take the time to practice this new option. If you're 
new to cutting in new edges, be sure to spend some extra time exploring this 
technique. 


Once you are finished, return to the guide and continue to the next lesson. 
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© Step 01: Locate the triangle. 


Step 02: Select the edges shown in the image using ring 
selection to speed up the selection process. 


Step 03: Slice/Cut in a new set of edges using Loop Slice. 
The new edges will connect to the triangle, adding an 
additional vert, which converts it to a quad polygon. 


Loop Slice is a powerful tool that lets you slice 
additional edge loops into your geometry. It’s like Edge 
Slice but more efficient when slicing polygon loops. You 
simply select two adjoining polygons or a single edge to 
define the loop, and the tool does the rest. 


Step 04: Undo the last two steps and repeat changing the 
original selection to explore alternative topology using 
the same process. There are three potential options in this 
scenario. 


With the triangle converted to a quad, the offending 
triangle is addressed, and an all-quad mesh is created. 
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PRACTICE WHAT YOU'VE LEARNED 

Congratulations! You’re ready for more time in the software. This is the last 
technique I'll be sharing for managing a single triangle so before moving forward, 
make sure you feel comfortable with all four techniques. 


“Practice isn’t the thing you do once you're good. It’s the thing you do that makes 
you good.” - Malcom Gladwell. 
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TWO ARE BETTER THAN ONE 


Now that you feel comfortable tackling topology that 
contains a single triangle, Id like to share several 
techniques for managing two triangles. Using the technique 
shared in the Removing a single Triangle | 03 lesson, we 
learned that you can simply remove the edge that separates 
two triangles to convert them into a quad polygon. This 
process is shown again in the images below. 


HE BASIC RULE OF THUMB IS THAT ANYTIME YOU HAVE 
AN EVEN NUMBER OF TRIS, THEY CAN BE CONVERTED INTO e 


QuaDS. 


Knowing this, I never worry if I discover an even number of 
triangles mixed in with the rest of my all-quad topology. As 
comforting as this may be, it’s important to understand that 
not all triangle configurations in a mesh will be as trivial to 
solve as the example above. 


It’s fair to say that I rarely encounter triangle pairs like in the 
example above, and when I do, I can use tools such as the 
Detriangulate, which converts triangle pairs to quadrangles. 


It's more common for triangle pairs to not share a common 
edge or even be near each other. But don't fear, there are 
multiple solutions for every configuration. 


In the following examples, I'll share the most common 
triangle pair configurations along with techniques for 


converting them to quads. 


Let's dive in! 
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A common triangle pair configuration is one that I 
playfully call the “bowtie” configuration. While the 
triangles are next to each other, they don't share a 
common edge. 


This configuration also creates a six-edge pole/star. 
Below are the steps for solving this configuration. 


Step 01: Locate the bowtie polygons. 
Step 02: Cut/Slice in a new set of edges using Edge Slice 
or a similar tool. This will create two new triangle 


polygons next to the original triangles. 


Step 03: Select the two edges that separate the triangle 
pairs. 


Step 04: Delete/Remove the selected edges. 


With these simple steps completed, the offending 
triangles are removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 

You know the drill! Spend some time putting this technique into action. Try it on 
vertical and horizontal bowtie configurations. Practice the process until you feel 
you no longer need to refer to the steps on this page. 


\ Once you are finished, return to the guide and continue to the next lesson. 
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Although this technique requires more steps, it's my 
preferred method. While I believe tools like Edge Slice 
are valuable, I rarely use them. I tend to avoid manually 
cutting into my meshes. Fortunately, we are afforded 
options when solving bowtie topology. 


Step 01: Locate the bowtie polygons. 


Step 02: Select the two polygons either above or below 
the two triangles. 


Step 03: Bevel or extrude the selected polygons to create 
a loop of quads around the original selection. 


Step 04: Collapse the polygons using the Collapse 
command. This will create six new triangles. Don't 
worry. Sometimes you need to take a few steps back to 
move forward. 


If your software doesn’t have a collapse option, simply 
join/merge all of the verts that make up the 
selected polygons. 


Step 05: Select the four edges that separate the eight 
triangles. 


Step 06: Delete/Remove the selected edges. 


With these simple steps completed, the offending 
triangles are removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 


Here’s one more technique to add to your arsenal of modeling techniques. Be sure 
to get comfortable with this process, as it can be used to solve other topology 


configurations discussed later. 
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This technique for removing bowtie topology can be 
used to address almost every issue you come across, but 
it’s my least favorite. The process involves simply 
removing the entire area that contains the offending 
topology and reconstructing it. 


I rarely if ever use this method but wanted to share it, as 
it can be a sure-fire way to resolve issues. My suggestion 
is to use this technique as a last resort. 

Step 01: Locate the bowtie polygons. 

Step 02: Select the triangles and the neighboring quads. 


Step 03: Delete/Remove the selected polygons. 


Step 04: Select the boundary edges of the newly created 
hole. 


Step 05: Use the Fill Quads command to rebuild the 
surface with quad polygons. 


Fill Quads is a command that attempts to fill any open 
holes within a mesh using only quad polygons. 


If your software doesn’t have this command, you could 
use the Bridge tool to produce the same results, or you 
could manually patch the hole with quad polygons. 


With these steps completed, the offending triangles are 
removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 

While this technique is recommended as a last resort, you’ll want to spend some 
time practicing this technique. Try using Fill Quads, the Bridge Tool, and as many 
other tools you have at your disposal. 


Once you are finished, return to the guide and continue to the next lesson. 
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This triangle pair configuration is like the bowtie layout 
but has at least one row of quads separating the two 
triangles. 


Regardless of how many rows are between the triangles, 
the following steps can lead you to an all quad mesh. 


Step 01: Locate the triangle polygons. 


Step 02: Select the edge loop that connects the tips of 
the triangles. 


Step 03: Bevel the selected edges using the Edge Bevel 
tool. The triangles will become quads, but we've 
introduced four n-gons in the process. 


Fear not! We can take care of those next. 


Step 04: Select the two edges that connect to the 
n-gon pairs. 


Step 05: Delete/Remove the selected edges. 


With these steps completed, the offending triangles are 
removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 

This is a new configuration, so be sure you get some practice using this technique. 

It’s a common configuration, and knowing how to address it will come in handy. 
~\ Take your time, the next technique will still be here when you come back. 


#\ Once you are finished, return to the guide and continue to the next lesson. 
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This solution should look familiar with the experience 
you've gained from previous examples. 


Step 01: Locate the triangle polygons. 

Step 02: Cut/Slice in a new set of edges using Edge Slice 
or a similar tool. This will create two new triangle 
polygons next to the original triangles. 

Step 03: Select the edges that separate the triangle pairs. 


Step 04: Delete/Remove the selected edges. 


With these steps completed, the offending triangles are 
removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 

The take away from this example is that the techniques shown for a polygon 
configuration can be used to solve other issues. Spend some time using this 
technique before continuing. 


\ Once you are finished, return to the guide and continue to the next lesson. 
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This solution should also look familiar with the 


experience you've gained from previous examples. 


01: Locate the triangle polygons. 


Select the edges shown in the image. Use ring 
selection to speed up the selection process. 


ep 03: Collapse the selected edges using the Collapse 
dge command. 


With these steps completed, the offending triangles 
are removed, and an all-quad mesh is created. 
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This configuration is slightly different than the last, but 
we can use familiar techniques to change the topology. 
a [> Step 01: Locate the triangle polygons. 


Step 02: Select the edges shown in the image using ring 
selection to speed up the selection process. 


Step 03: Collapse the selected edges using the Collapse 


Edge command. 


With these simple steps completed, the offending 
triangles are removed, and an all-quad mesh is created. 
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This solution should look familiar from Removing a 
single Triangle | 04. 


Step 01: Locate the triangle polygons. 


Step 02: Select an edge that is within the polygon loop 
between the two triangles. 


Step 03: Slice/Cut in a new set of edges using Loop Slice. 
The new edges will connect to the triangles, adding an 
additional vert to each traingle, which converts them to 
quad polygons. 


With these simple steps completed, the offending 
triangles are converted to quad polygons. 


PRACTICE WHAT YOU'VE LEARNED 

You should feel comfortable applying these two techniques from previous lessons. 
With that said, it’s still a good idea to spend some time practicing the process with 
these new polygon configurations. 


Once you are finished, return to the guide and continue to the next lesson. 
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Let’s use another familiar technique to adjust this poly- 
gon configuration. 


Step 01: Locate the triangle polygons. 


Step 02: Select the edge loops that run from the tips of 
the triangles. 


Step 03: Bevel the selected edges using the Edge Bevel 
tool. The triangles will become quads, but we've intro- 
duced four n-gons in the process. 


Fear not! We can take care of those next. 


Step 04: Select the two edges that connect to the n-gon 
pairs. 


Step 05: Delete/Remove the selected edges. 


With these steps completed, the offending triangles are 
removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 


This exercise will give you more practice with the technique covered in Removing 


Two Triangles | 04. 


Once you are finished, return to the guide and continue to the next lesson. 
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01: Locate the triangle polygons. 


Select the edges shown in the image using ring 
selection to speed up the selection process. 


Slice/Cut in a new set of edges using Lod 
Slice. The new edges will connect to the triangles, add- 
ing an additional vert to each traingle, which converts 
them to quad polygons. 


With these simple steps completed, the offending 
triangles are removed, and an all-quad mesh is created. 
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This solution for solving triangle pair topology is 
extremely useful and one that I use often. 


Step 01: Locate the triangle polygons. 


Step 02: Select the quad polygons that separate the 
triangles. 


Step 03: Convert the selected polygons into triangles 
using the Triple command. 


The Triple command subdivides any selected polygon 
with more than 3 vertices so that it consists only of 
triangle polygons. This can be very useful for quickly 
breaking an n-gon down into triangles. 


If your software doesn’t have the Triple command, 
manually split each quad into triangles. 


I know it looks like we are heading in the wrong 
direction by creating additional triangles but trust me, 
this will work out in the end. 


Note: If you need to change the configuration of an edge 
that separates two triangles, remove the offending edge 
and manually split the polygon. We'll be looking at a 
more efficient process using the Spin Edge command in 
Section 04 of the book. 


Step 04: Select the edges that separate the triangle pairs. 
Step 05: Delete/Remove the selected edges. 


With these steps completed, the offending triangles are 
(De converted into quads, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 

This is a new technique, so be sure to spend some extra time with this one. Pay 
close attention to the edges you are removing to ensure you create an all-quad 
mesh, 


Once you are finished, return to the guide and continue to the next lesson. 
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You'll be using the same technique in this example that 
we just learned in Removing Two Triangles | 11, but 
the triangles are no longer placed in the same row of 


polygons. 


AN 


Its common that your mesh’s topology may contain 
triangles that are in completely different areas. This 
technique can be an ideal solution no matter where the 
two triangles exist. 

Step 01: Locate the triangle polygons. 

Step 02: Select the quads that separate the triangles. 


Step 03: Convert the selected polygons into triangles 
using the Triple command. 


Step 04: Select the edges that separate the triangle pairs. 
Step 05: Delete/Remove the selected edges. 


With these steps completed, the offending triangles are 
converted into quads. 


If you are familiar with spinning edges and would like 
to create cleaner topology, you can continue with the 
following steps. If you are new to spinning edges, I'd 
recommend skipping the next steps until you've 
completed the portion of the book that covers the 
process. 


Step 06: Select the edge that borders the two quads 
youd like to reconfigure. 


Step 07: Spin the selected edge to change the topology. 


PRACTICE WHAT YOU'VE LEARNED 

You'll want to practice this technique on a variety of mesh configu 

the triangles in very different locations each time to really benefit from exploring 
this process. As mentioned before, pay close attention to the edges you are 


removing to ensure you create an all-quad mesh. 
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TRY TO DO WITHOUT TRIS 


Now that you have experience managing triangle 
polygons, you should be able to avoid using tris in the 
topology of your SubD meshes altogether. If you choose 
to use them, do your best to configure them away from 
surface edges and areas that will deform. 


I hope you can see that removing or converting 
triangles to quads is a trivial task. It is my belief that as 
you gain more experience, you'll grow to appreciate 
all-quad meshes and the flexibility they afford you 
during the entire production process. 


TRI TO REMEMBER 


Try and remember to practice the techniques you 
learned in this section of the book often. Your goal 
should be to make each of these techniques part of 
your muscle memory so that they become second 
nature to you while modeling. 


I liken practicing modeling techniques to 
sketching. Sketching enables artists to hone their 
observational skills, experiment with new 
techniques, and is an important exercise in 
problem solving. 


Practicing modeling techniques allows you to do 
the same so that when you go to work on 
production assets, you can focus on creating 
meshes with confidence. 
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THE BEST N-GONS ARE THE ONES THAT ARE GONE 


As we learned earlier, n-gons are polygons that have more than four sides. Like triangles, they tend to cause 
undesirable results in renders in the form of pinching and smoothing errors. They can prevent topology from 
having clean loops, and some software won't accept n-gons or have trouble interpreting them. 


While some artists work with n-gons in their SubD meshes, most of the industry agrees that they shouldn't be 
used. Though I shared my thoughts about this earlier, I think it’s worth repeating. I find all-quad subdivision 
surfaces meshes to be superior when modeling, UV’ng, rigging, animating and shading, so it's my opinion and 
suggestion that you should strive for all-quad topology in your meshes. 


Although the car mesh below has several flat areas that could easily contain n-gons, it’s an all-quad mesh. This 
insured clean reflections at render time, the ability to deform the mesh during animation, and the option to take 
advantage of many more selection options while modeling, UV’ing and rigging. 

So, enough trash-talk about n-gons. 

The best thing about n-gons is they are easy to manage. Like triangles, if you choose to work with n-gons, my 
suggestion is to strategically place them in areas that won't deform during animation. You will also want to keep 
them away from surface edges and limit them to flat areas of a mesh that are bordered by quad loops. But your 
best plan of attack is to simply avoid them and build all-quad meshes. 


Now that you know how to remove triangles from a mesh, N-gons will be our next focus. 


Let the N-gon deconstruction begin! 
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A pentagon (5-gon) can be easily managed with the 
following steps. 


Step 01: Locate the n-gon. 


Step 02: Use the Polygon Split command or Edge Slice 
tool to create a new edge splitting the n-gon into quad 
and tri polygons. 


Use one of the techniques you learned in Section 02 to 
manage the triangle and have an all-quad mesh. 
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In this example, we'll manage a hexagon (6-gon) using 
the same process that we used above. 


Step 01: Locate the n-gon. 


Step 02: Use the Polygon Split command or Edge Slice 
tool to create a new edge splitting the n-gon into two 
quad polygons. 


When working with a 6-gon, you have three possible 
configurations you can choose from when converting it 
to two quads. You'll want to choose the best option for 
the topology you need for the area of the mesh you are 
working on. 


Because the n-gon had an even number of sides, it could 
be easily converted into quads. This is another 

example of how working with an even number of 
components works in your favor. 


PRACTICE WHAT YOU'VE LEARNED 

This time you have two different types of n-gons to practice on using the same 
technique. Use what you learned in Section 02 to manage the traingles that are 
created when managing the 5-gons and be sure to explore the three options for 


splitting the 6-gons. 


| Once you are finished, return to the guide and continue to the next lesson. 


aellulalb GING N-Ge 


REMOVING N-GONS WITH 6 SIDES | 03 
This is another useful technique for managing 6-gons. 
Step 01: Locate the n-gon. 
Step 02: Create two new edges splitting the n-gon into 
two tris anda quad using Polygon Split or Edge Slice. 
Then use one of the techniques you learned in Section 
02 to manage the triangles and have an all-quad mesh. 
© © REMOVING N-GONS WITH G SIDES | 04 
This technique introduces a new tool for managing 
6-gons. 
Step 01: Locate the n-gon. 
Step 02: Select the n-gon. 
Step 03: Use the Spikey Tool to create new edges 
C03 ) Cu) connected to a new vert in the center of the n-gon. 
The Spikey Tool is a polygon tool that takes selected 
polygons, adds a vertex to the center of the polygon and 
creates new edges connecting all the verts of the 
polygon to the center vert. 
If your software doesn’t have a tool like the Spikey tool, 
use the bevel and collapse technique covered in 


Removing Two Triangles | 02. 
Step 04: Select the edges in the center shaped like an X. 
Step 05: Delete/Remove the selected edges. 


With these steps completed, the n-gon is converted into 
two quads. 


PRACTICE WHAT YOU'VE LEARNED 
You now have more ways to tackle a 6-gon. Practice what you’ve learned to com- 
mit it to memory. 


Once you are finished, return to the guide and continue to the next lesson. 
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Sometimes the solution is to delete the n-gon and work 
from there, as shown in this example. 


Step 01: Locate the n-gon. 
Step 02: Select the n-gon. 
Step 03: Delete the selected n-gon. 


Step 04: Select the edges in the center that are across 
from each other. 


Step 05: Join the selected edges using the Join Edges 
command. 


Join Edges allows you to weld two edges together. If 
your software doesn't have a Join Edges command, 
simply join the verts that make up the edges. 


With these steps completed, the n-gon is removed, 
leaving an all-quad mesh. 


PRACTICE WHAT YOU'VE LEARNED 

When joining edges, pay attention to the edges you select before firing off the Join 
Edges command. A common issue artists run into is joining the wrong edges, 
which can lead to undesirable results. Give this technique a try on several meshes 


to get comfortable with the process. 
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Here is another example of managing an n-gon with an 
odd number of sides. This time we'll manage a heptagon 
(7-gon). 


Step 01: Locate the n-gon. 


Step 02: Use the Polygon Split command or Edge Slice 
tool to create a new edge, splitting the n-gon into a quad 
and 5-gon. 


Step 03: Use the Polygon Split command or Edge Slice 
tool again to create a new edge, splitting the 5-gon into a 
quad and triangle. 


Use one of the techniques you learned in Section 02 to 
manage the triangle and have an all-quad mesh. 
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Octagons (8-gons) are extremely easy n-gons to tackle 
since they are made up of an even number of sides. Let's 
take a look. 

Step 01: Locate the n-gon. 

Step 02: Select the n-gon. 


Step 03: Use the Spikey tool to create new edges 
connected to a new vert in the center of the n-gon. 


If your software doesn’t have a tool like the Spikey tool, 
use the bevel and collapse technique covered in 


Removing Two Triangles | 02. 


Step 04: Select the edges in the in the center of the 
configuration shaped like an “X.” 


Step 05: Delete/Remove the selected edges. 


With these steps completed, the n-gon is converted into 
two quads. 


PRACTICE WHAT YOU'VE LEARNED 


Return of the Spikey tool! Here’s your chance to get some more practice with this 


handy tool. 


Once you are finished, return to the guide and continue to the next lesson. 
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© © An n-gon with nine sides is called a nonagon (9-gon). 
Don't let the name fool you. This is definitely an n-gon, 
and you'll definitely want to avoid it in your topology. 


Step 01: Locate the n-gon. 

Step 02: Select the n-gon. 

C03 ) @® Step 03: Use the Spikey Tool to create new edges 
connected to a new vert in the center of the n-gon. 

If your software doesn’t have a tool like the Spikey tool, 

use the bevel and collapse technique covered in 


Removing Two Triangles | 02. 


Step 04: Select the edges in the center of the 
configuration shaped like an “X.” 


Step 05: Delete/Remove the selected edges. 


With these steps completed, the n-gon is converted into 
four quads and a single triangle. 


Use one of the techniques you learned in Section 02 to 
manage the triangle and have an all-quad mesh. 


PRACTICE WHAT YOU'VE LEARNED 

Hopefully it’s become obvious that odd numbers aren't ideal when working with 
the topology of 3D meshes. Keep this in mind when planning out a mesh. The best 
way to deal with triangles and n-gons is to not have them to begin with. Practice 


on a few nonagons before continuing on to the next lesson. 


Once you are finished, return to the guide and continue to the next lesson. 
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An n-gon with ten sides is called a decagon (10-gon). 
We're back to even numbers again. 


Step 01: Locate the n-gon. 


1) Step 02: Use the Polygon Split command or Edge Slice 
tool to create two new edges, splitting the n-gon into 
a quad and two 5-gons. 


Step 03: Use the Polygon Split command or Edge Slice 
tool to create a new edge, splitting the two 5-gons and 
quad into six quad polygons. 


With these steps completed, the result is an all-quad 
mesh. 


PRACTICE WHAT YOU'VE LEARNED 
Here’s another even-numbered n-gon to work with. Practice on a few decagons 
before continuing on to the next lesson. 


Once you are finished, return to the guide and continue to the next lesson. 
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As extreme as this example is, there will be times you 
will want to manage an n-gon with a large number of 
sides. One example would be capping the ends of a 
cylinder when working with pipes and tubes. 

In this example we'll manage an icositetragon (24-gon). 
Step 01: Locate the n-gon. 

Step 02: Select the n-gon. 


Step 03: Delete/Remove the selected n-gon. 


Step 04: Select the boundary edges of the newly created 
hole. 


Step 05: Use the Fill Quads command to rebuild the 
surface with quad polygons. 


Fill Quads is a command that attempts to fill any open 
holes within a mesh using only quad polygons. 


If your software doesn’t have this command, you could 
use the Bridge Tool to produce the same results or you 
could manually patch the hole with quad polygons. 


With these steps completed, the offending icositetragon 
is removed, and an all-quad mesh is created. 


PRACTICE WHAT YOU'VE LEARNED 


This is the final lesson in this section. Practice the technique on multiple n-gons 


with an even number of sides. 


Once you are finished, return to the guide. 


SECTION 03 | 


Managing Triangles. Check. Managing n-gons. Check. 


You're well on your way to gaining full control of your 
SubD mesh topology. Removing both triangles and 
n-gons from your meshes will afford you so many 
options for configuring polygon flow. 


As you learned in the exercises in this section, breaking 
down n-gons into triangles and quads is a trivial task. 
With just a few steps you can reduce n-gons to all-quads 
or triangles and quads. 


though I'll continue to suggest working with 
|-quad polygons, if you choose to take a different 
pproach with your meshes, I hope you'll at least 
refrain from using n-gons. 


Allowing n-gons in your meshes removes any and 
all control over how those polygons will 
subdivide. Using the techniques you now have in 
your modeling arsenal to create an all-quad mesh, 
you get to dictate to your software how each and 
every polygon will be subdivided. 


Before moving on, I recommend practicing 
everything you've learned so far. We will be 
covering new ground in the following sections of 

the book, and you want to make sure you continue 
with confidence in your new topology skills. 
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SPINNING EDGES 


If1 had to sum up the art of topology into just a few words, I would say that it’s the ability to control the flow of 


geometry by redirecting edge and pol 


lygon loops. Over the years, one tool has had a significant impact on my 


modeling process in this regard. I remember the day when it was first introduced to the software I was using at 
the time. A beautiful beam of light pierced the clouds and... OK, maybe it wasn't that dramatic, but I'll never 
forget when the Spin Edge tool was introduced. 


The Spin Edge tool rotates/spins an edge to reconfigure the way it 
separates the two adjoining polygons. For example, if you select the edge 
separating the two quads in the top image on the left, this command spins 
it so that it attaches to different vertices while leaving the two bisected 
polygons in place, as seen in the middle image. Spin the same edge again, 
and it will attach to different vertices. Spin Edge changes the flow of your 
polygons while maintaining the surrounding mesh. 


It’s important to know that when an edge is spun between two quads. 
there are only three possible configurations. If you spin an edge three 
times, the edge will be configured the same as it started. 


Every major 3D software has at least one tool or command that produces 
the results of the Spin Edge tool demonstrated in the images to the left. 
They may not refer to it as the Spin Edge tool, using names such as Rotate 
Edge, Flip Edge or SpinQuads. To simplify things, ll be using the name 
Spin Edge when referring to these tools. 


Before Spin Edge was introduced into my toolkit, this process was done 
manually by deleting the two quads and rebuilding them point by point 
into the desired configuration. This would have been around the same 
time I was walking uphill, both ways, through snow just to get to work 
each day. 


Spin Edge was a game changer for my workflow and has been key to 
giving me full control over the topology of my meshes. Of all the tips, 
techniques and workflows shared in this guide, spinning edges requires 
the most practice to fully grasp. 


If you truly want to be free of poly-flow restrictions, be sure to put in the 
time practicing the following lessons. 


If you're ready, let’s take this tool out for a spin. 


SPINNING EDGES | 01 


While this example is simple, it will demonstrate the 
power of spinning an edge. 


Step 01: Select the edge youd like to spin. 


Step 02: Use the Spin Edge tool to rotate the selected 
edge. 


As you can see, by simply spinning one edge, we've 
dramatically changed the flow of the topology. Note the 
two polygon loops that we've redirected. 


Step 03: Spin the selected edge again. 


By spinning an additional time, we've redirected the 
polygon flow, producing polygon loops that travel the 
opposite directions. 


Step 04: Spin the selected edge again. 


The third and final spin reconfigures the topology to 
match the original polygon flow. Try and remember 
that there are only three possible configurations when 
spinning an edge between two quads. 


As you become more familiar with spinning edges, you 
will start to understand what the results will be before 
you fire off the command. By knowing the results, you 
can quickly fire the command as many times as needed 
to achieve the desired topology. 


PRACTICE WHAT YOU'VE LEARNED 


While practicing this exercise, make sure to study the changes in topology each 


time the edge is spun. Remember, we want to practice deliberately. It’s not enough 
to simply follow the steps and spin the edge three times. Really take in the changes 
that are happening to the polygon flow. The better you are at anticipating what 
will happen, the more efficient you'll become spinning edges. Once you are fin- 
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We've already seen how spinning an edge can redirect 
polygon flow. In this example, we'll reconfigure the 
topology to aid us in managing two triangles. 


Step 01: Locate the two triangles youd like to manage. 


Step 02: Visualize where you want a polygon loop to be. 
If it helps, change the color attribute of the polygons. 


Step 03: Look for the two edges that are preventing a 
clean polygon loop. 


Step 04: Select one of the edges you located in Step 03. It 
makes no difference which one. 


Step 05: Use the Spin Edge tool to rotate the selected 
edge until you have a clean polygon loop that connects 
the two triangles. 


Step 06: Using the same technique you learned in the 
Removing Two Triangles | 08 exercise, create a new set 
of edges with Loop Slice. The result is an all-quad mesh. 


If youd like to return the topology to it’s original state, 
follow the next two steps. 


Step 07: Select the original edge you selected in Step 04. 


Step 08: Spin the selected edge until it returns it to it’s 
original configuration. 


As you can see, sometimes it can be handy to 
temporarily redirect polygon flow to allow you to take 
advantage of specific workflows. 


PRACTICE WHAT YOU'VE LEARNED 

When modeling, I often temporarily redirect the flow of polygon loops to edit the 
geometry, and then return it to the original state. This technique can be 
invaluable, so be sure you spend as much time as you need to get this 


process down. 
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In the Removing N-Gons with 7 Sides | 01 exercise, we 
converted a 7-gon into two quads and a triangle. Of 
course there are many techniques to manage the 
remaining tri, but let’s take a look at an alternative 
solution now that we have the power of spinning edges 
in our modeling arsenal. 


Step 01: Locate the triangle youd like to manage. 

Step 02: Select the edge on the right side of the triangle. 
Step 03: Use the Spin Edge tool to rotate the edge. 

Step 04: Spin the selected edge again. 

Step 05: Spin the selected edge one more time. 

Take note that after three spins, the configuration didn't 
return to its original configuration. This is because the 


edge we spun was connected to a triangle and a quad, so 
the three spin rule doesn’t apply. 


Step 06: Select the edges that make up the edge ring 
shown in the image. 


Step 07: Collapse the selected edges to create an 
all-quad mesh. 


In this example, the triangle was relocated before being 
removed. I often refer to this as “chasing.” It’s just 
another way of saying “moving.” I could have simply 
collapsed edges where the triangle was originally 
located, but I wanted to showcase this handy technique 
for moving components of your topology by simply 
spinning edges. 


PRACTICE WHAT YOU'VE LEARNED 

[intentionally showed each spin in the steps above instead of just having you spin 
the edge three times. I want you to study the configurations that are created and 
store them into memory for future use. Knowing the outcome of a spin before it 


happens will make you a more efficient modeler. Practice this technique until you 
feel confident with it. Once you are finished, return to the guide and continue to 


ES 
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In the last lesson I introduced the concept of “chasing” a 
component. This exercise continues with that concept as 
a way to join two triangles. 


Ce 


Step 01: Locate the two triangles youd like to manage. 
Step 02: Select an edge on one of the triangles. Choose 
an edge that is closest to the edge you want to move 
toward. 

Step 03: Use the Spin Edge tool to rotate the edge. 
Step 04: Spin the selected edge again. 


Step 05: Spin the selected edge one more time. 


Step 06: Select the edges that separates the two trian- 


gles. 


Step 07: Delete/Remove the selected edges to create an 
all-quad mesh. 


Chasing, or moving, can be an incredibly useful 
technique that can be used in an endless amount of 
situations. 


PRACTICE WHAT YOU'VE LEARNED 
Once again, I intentionally showed each spin in the steps above instead of just 
having you spin the edge three times. I want you to study the configurations that 
are created and store them into memory for future use. Knowing the outcome of a 
spin before it happens will make you a more efficient modeler. Practice this 
technique until you feel confident with it. Once you are finished, return to the 

| guide and continue to the next lesson. 
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In the Removing Two Triangles | 11 and 12 exercises, 
we learned how to use the Triple command to manage 
triangles. This exercise shows you how spinning edges 
allows for greater control of this technique. 


Step 01: Locate the triangles you’d like to manage. 


Step 02: Select the quad polygons that separate the 
triangles. 


Step 03: Convert the selected polygons into triangles 
using the Triple command. 


When Triple is used, you are at the mercy of the way it 
splits each quad into triangles. If you have edges that are 
not in an ideal configuration, use the following steps. 


Step 04: Select any edges you would like to reconfigure. 
Step 05: Spin the selected edge. 


Unlike spinning an edge between two quads, an edge 
between two triangles only has two possible 
configurations. 


Step 06: Select every other edge that was made from the 
triangles created after the triple command. 


Step 07: Delete/Remove the selected edges to create 
quads. 


As you can see, spinning edges between triangles gives 
you more options when converting triangle pairs into 
quads. 


PRACTICE WHAT YOU'VE LEARNED 

Although you practiced this technique in section 02, we've added extra control 
with the ability to spin edges. Spend some time practicing this process and once 
you are finished, return to the guide and continue to the next lesson. 
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Tm going to take a brief intermission from spinning 
edges to introduce a special type of topology that I call 
Black Dots. 


Black Dots, also referred to as “Black Spikes,” 
commonly appear in meshes created using auto 
retopology tools and after certain edges are edited using 
the Spin Edge command. 


Black Dots are caused by verts that connect two edges 
that separate two quads, giving the appearance of two 
triangles. 


Don't be fooled. They are in fact quads, which will fly 
under the radar if you are only looking at a mesh’s 


statistics. 


They are easy to spot by surveying your mesh, and they 
are even easier to fix using the following steps. 


Step 01: Locate a Black Dot. 


Step 02: Select the two edges connected to the Black 
Dot. 


Step 03: Delete/Remove the selected edges. 


There is never a time when you want or need a Black 
Dot in your topology, so be sure to manage it anytime 
you find one. 


PRACTICE WHAT YOU'VE LEARNED 


Commit this new information to memory, as we will need to remove Black Dots in 
future exercises. 


When youre ready, continue to the next lesson. 
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It's always good to have alternative solutions to the same 
problem. Here is another quick technique for removing 
Black Dots. 


Step 01: Locate a Black Dot. 


Step 02: Select the two polygons connected to the Black 
Dot. 


Step 03: Merge the selected polygons using the Merge 
Polygons command. 


‘The Merge Polygons option combines selected polygons 
into a single polygon of n-number of sides. Essentially, it 
removes all interior edges, so the multiple polygons can 
EEE be treated as a single polygon. 


PRACTICE WHAT YOU'VE LEARNED 


Commit this new information to memory, as we will need to remove Black Dots in 
future exercises. 


When youre ready, continue to the next lesson. 
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Now that we know how to handle Black Dots, let's get 
back to spinning. This time we'll use spinning edges to 
reduce three polygons down to two polygons when you 
encounter a 3-edge pole. 


Step 01: Locate the 3-edge pole youd like to 
manage. 


Step 02: Select one of the inner edges on the quad 
polygon that sits in the middle of the three quads. 


Step 03: Use the Spin Edge tool to rotate the edge. This 
will create a Black Dot. No worries, though. We know 


how to handle Black Dots from our previous exercises. 


Step 04: Select the two edges connected to the Black 
Dot. 


Step 05: Delete/Remove the selected edges. 


‘The 3-edge pole has been removed, and the 
three polygons are now two. 


PRACTICE WHAT YOU'VE LEARNED 

You'll want to spend extra time practicing this technique. I use this on the 
majority of the character meshes I create, and it’s a real time saver. 3-edge poles 
are easy to spot and with this technique, they can be easy to reconfigure. 


\ Once you are finished, return to the guide and continue to the next lesson. 
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This exercise uses spinning edges to reduce four 
polygons down to three polygons using a similar process 
as the last exercise. 


Step 01: Locate the four polygon configuration youd 
like to manage. What you're looking for is two sets of 


three rows that are separated by four polygons. 


Step 02: Select one of the inner diagonal edges that 
makes up the four polygons. 


Step 03: Use the Spin Edge tool to rotate the edge. The 
resulting polygon configuration will be a 3-edge pole 
similar to what we worked with in the last exercise. 


Step 04: Select the right edge on the pole. 


Step 05: Use the Spin Edge tool to rotate the edge. This 
will create a Black Dot. 


Step 06: Select the two edges connected to the Black 
Dot. 


Step 07: Delete/Remove the selected edges. 


The four polygons are now three, and a perfect grid of 
quad polygons remains. 


PRACTICE WHAT YOU'VE LEARNED 

Just like the last exercise, you'll want to spend extra time practicing this 
technique. I use this on the majority of the character meshes I create, and it’s a real 
time saver. 


Once you are finished, return to the guide and continue to the next lesson. 
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If you have two neighboring 3-edge poles, use this 
technique to reconfigure the six polygons down to four. 


Step 01: Locate the two neighboring 3-edge poles youd 
like to manage. 


Step 02: Select one of the inner diagonal edges that is 
located in the center of the configuration. 


Step 03: Use the Spin Edge tool to rotate the edge. 


Step 04: Select the center edge that connects the four 
polygons as shown in the image to the left. 


Step 05: Use the Spin Edge tool to rotate the edge. This 
will create two Black Dots. 


Step 06: Select the four edges connected to the Black 
Dot. 


Step 07: Delete/Remove the selected edges. 


‘The six polygons are now four, and the two neighboring 
3-edge poles have been removed. 


PRACTICE WHAT YOU'VE LEARNED 


Keep practicing, and soon all these polygon configurations will become easily 
recognizable. Even better, you'll have mastered reconfiguring them. 


Once you are finished, return to the guide and continue to the next lesson. 
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This four-poly configuration gives us a chance to really 
put spinning edges to use. Follow these steps and give it 
a spin. 


Step 01: Locate and select the center edge of the 
four-polygon configuration. 


Step 02: Use the Spin Edge tool to rotate the edge. Two 
Black Dots will be created. Select the edges that are 
connected to the black Dots. 

Step 03: Delete/Remove the selected edges. 


Step 04: Select the left edge on the lower 3-edge pole. 


Step 05: Use the Spin Edge tool to rotate the edge. This 
will create a Black Dot. 


Step 06: Select the left edge on the lower three-edge 
pole. 


Step 07: Use the Spin Edge tool to rotate the edge. This 
will create another Black Dot. 


Step 08: Select the edges that are connected to the Black 
Dots and Delete/Remove them. 


The four polygons have been removed. 


PRACTICE WHAT YOU'VE LEARNED 


This exercise really strengthens that spin edge muscle memory you need to build 
up. Make sure you put in enough time practicing this process so that you can t: 

le this configuration without referring back to these steps before continuing to the 
next lesson. 
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Spinning edges to redirect polygon flow is a great way 
to cut shapes into your topology. In this exercise, the 
following steps produce a perfect ring polygon loop. 


Step 01: Locate the polygons youd like to reconfigure. 


Step 02: Select the four corner edges based on your 
experience from the Spinning Edges| 02 exercise. 


Step 03: Use the Spin Edge tool to rotate the edge. A 
ring polygon loop is created. 


Step 04: Select all of the polygons that make up the ring 
as well as the polygons inside the ring. 


Step 05: Use Radial Align to reshape the selected 
polygons into a circular shape. 


The Radial Align tool moves the verts that make up the 
selected geometry along a circle. If your software doesn't 
have a similar tool, manually adjust the topology to 
mimic the results of Radial Align. 


Step 06: Add additional edge loops to refine the ring 
shape. Tools such as Bevel, Add Loop, and Loop Slice 
can all tackle this process. 


With just a few steps, cutting ring shape polygon flow 
into your topology can be accomplished. 


PRACTICE WHAT YOU'VE LEARNED 


Cutting rings into your mesh can be useful on many 3D assets. Practice this 
technique several times so that you can put it into use on future projects. 


Once you are finished, return to the guide and continue to the next lesson. 
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I often find myself needing to cut letters and numbers 
into the topology of my meshes. With the practice 
you've put in, you already have the knowledge to 
accomplish this trivial task. In this example, we'll cut 
in the letter B to get a quick look at just how easy the 
process is. 


Step 01: Locate the polygons youd like to reconfigure. 


Step 02: Select the edges youd like to spin to reconfigure 
the polygon flow. 


Step 03: Use the Spin Edge tool to rotate the edges. 


Step 04: Add additional edge loops and adjust the 
placement of the verts to refine the shape of the B. 


You can also continue to refine the topology by 
removing the three-edge poles that we created during 
the spinning process if you so desire. 


PRACTICE WHAT YOU'VE LEARNED 
Get ready for some fun practice. Before moving forward, spend time cutting in 
every letter in the alphabet. That’s right, all twenty-six letters! When you have 
successfully created the alphabet in your topology, follow it up with numbers. 
Don't skip over any letters or numbers and by the time you’re done, you'll be a 
“\ spinning superstar. Once you are finished, return to the guide and continue to the 
i next lesson. 
(\ 
at} 
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For the final spinning exercise I thought it would be fun 
to create a base mesh for an ear, starting with two quad 
polygons. This is the process I use when creating the 
majority of my characters’ ears, regardless of the style of 
character. 


Step 01: Locate the two quad polygons youd like to use 
to build an ear. 


Step 02: Use the Bevel tool three times to inset three 
polygon loops. 


Step 03: Select the edge shown in the image, and use the 
Spin Edge tool to rotate the edge. 


Step 04: As you can see, the letter “g” or the number “9” 
has been configured into the topology. This makes for a 
great start for the natural spiral shape of an ear. Adjust 
the topology as seen in the image. 


Step 05: Select the “g” shape polygons and shift them 
away from the surface using the Bevel tool. 


Step 06: Adjust the verts to refine the shape of the ear. 


With just a few steps, creating 
the topology for an ear can 
be a trivial task. Take note 
that the ear was built 
inside the same areas 
the two polygons 

were located without 
affecting the area 

around them. 


PRACTICE WHAT YOU'VE LEARNED 

This is the final spinning exercise. Practice 
making sev ears using this technique, and 
you'll be ready to continue. 


Once you are finished, return to the guide. 
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For many artists, spinning edges is a mystery. I’ve often 
heard Spin Edge referred to as the devil’s command but 
having successfully made it through this section of the 
book, you should have full control of spinning edges. 


There are a few things to remember about this power 
command. Spinning an edge does not affect the vertex 
IDs or Edge IDs and although spinning an edge might 
appear to affect the bordering topology on a SubD 
mesh, it doesn’t. There are three possible positions for 
an edge that separates two quads but only two outcomes 
when spinning an edge between 
two triangles. 


Although you can spin multiple edges at the same 
time, as we've seen throughout the lessons in this 
section, it’s not a good idea to spin multiple edges 
that share the same vert(s). 


Stop for a minute and take in just how much ma- 
terial you've covered so far. You've expanded your 
problem-solving abilities by adding these 
modeling techniques to your skillset. Remember 
to put them into practice as often as you can to 
not only work more efficiently, but to continue to 
work them into your muscle memory. 


You're well on your way to mastering the topology 
of SubD meshes. Let’s continue to the next section 
of the book. 
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TO THE POLES! 


Poles get a bad rap. They are 


topology world. It's common to hear artists stating 


that poles are bad and shou 


As I stated earlier, I don't agree with this 


ideology. I believe you shou 
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Just to recap, a pole is a vert 


or more than four edges. While pole topology is an 
portant aspect to creating good topology in SubD 
meshes, improper placement of a pole can result in 
pinching when smoothed. It can also create dents, 
dings and dimples in the surface, most notably in 
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shiny, reflective surfaces. 
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poles and much more. 
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Poles positioned on surface edges are not ideal. They 
can cause dents and dings in the surface shading and 
can make for much more work when adding edge loops. 
‘There are two options for resolving this type of issue; 
moving the pole or removing it. In this exercise we'll 
look at both options. 


Step 01: Locate poles that are on surface edges. This 
example has two; a 3-edge pole and a 5-edge pole. 


Step 02: Select one of the edges that are connected to 
the 5-edge pole. 


Step 03: Use the Spin Edge tool to rotate the edge. This 
moves the 5-edge pole off of the surface edge. 


Step 04: Spin the edge again. This removes the 5-edge 
pole. 


Step 05: Select one of the edges that is connected to the 
3-edge pole. 


Step 06: Use the Spin Edge tool to rotate the edge. 


Step 07: Spin the edge again. This removes the 3-edge 
pole. 


‘The surface edge no longer has poles, which removes 
the possibility of shading issues at render time. One of 
my top suggestions when discussing poles is to always 
avoid placing them on surface edges. They are easy to 
reposition, so I recommend taking the time to manage 
them on every SubD mesh you create. 


PRACTICE WHAT YOU'VE LEARNED 

Practice moving and removing 

poles from surface edges using your 

knowledge and experience with 
®) spinning edges. Once you are 


finished, return to the guide. 


_ 
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Poles containing more than five edges should be avoided 
in most situations. In this lesson, we'll take a look at a 
couple examples of spinning edges to reduce the edge 
count on a 6-edge pole. 


Step 01: Locate the 6-edge pole youd like to reconfigure. 


Step 02: Study the topology and select an edge that you 
want to spin. 


Step 03: Use the Spin Edge tool to rotate the edge. The 
6-edge pole is now reduced to a 5-edge pole. 


While there is no “correct” answer to which edge you 
should rotate away from the pole, there is a significant 
difference between the two examples shown. 


‘The first example produced the result we were after, but 
in doing so, two new 5-edge poles were created. In the 
second example, we reduced the 6-edge pole down to a 
5-edge pole without introducing any new poles. 


When selecting an edge, be mindful that you aren't 
introducing potential problems while tackling your 
current issue. 


PRACTICE WHAT YOU'VE LEARNED 

We are in slightly new territory with spinning edges when poles are thrown into 
the mix. Be sure to practice reducing the number of edges on poles with varying 
edge counts. Also remember to explore spinning different edges and study the 


results of the topology after each attempt. 


SECTION 05 | MANAGING POLES 


MANAGING POLES | 03 


Not all poles are bad; sometimes they just need to be 
moved to a new area in the mesh. 


“Chasing” poles to new locations is a common practice 
when modeling and can be the most efficient way to 
reconfigure the topology of a mesh. 


This lesson uses spinning edges to relocate a 3-edge 
pole. With all your spinning experience this should be 
quick and easy. 


Step 01: Locate the pole youd like to chase. 


Step 02: Select an edge on the side of the pole closest to 
the direction you want to move toward. 


Step 03: Use the Spin Edge tool to rotate the edge. The 
pole will move to the next set of polygon loops. 


Step 04: Just like in Step 02, select an edge on the side 
of the pole closest to the direction you want to move 
toward. 


Step 05: Use the Spin Edge tool to rotate the edge. The 
pole will move to the next set of polygon loops. 


Repeat the process for Step 06 and Step 07. 


‘The pole has been chased from one side of the topology 
to the other with just a few spins. 


PRACTICE WHAT YOU'VE LEARNED 


Practice chasing poles across your meshes. 


Once you are finished, return to the guide and continue to the next lesson. 
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Sometimes moving a 3-edge pole wont solve the 
problem and removing it is the better option. This 
simple technique just might be what is needed. 

Step 01: Locate the 3-edge pole youd like to remove. 


Step 02: Select one of the inner edges on the quad 
polygon that sits in the middle of three quads. 


Step 03: Use the Spin Edge tool to rotate the edge. This 
will create a Black Dot. 


Step 04: Select the two edges connected to the Black 
Dot. 


Step 05: Delete/Remove the selected edges. 


The 3-edge pole has been 
removed from the mesh. 


PRACTICE WHAT YOU'VE LEARNED 
You should have this technique down with all the spinning you've done, but it 
can’t hurt to run through this a few times before continuing. 


Once you are finished, return to the guide and continue to the next lesson. 
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Poles are often found on the center line of 

symmetrical meshes. I believe there is never a time 
where a pole should be on the center line of a character 
mesh, and that there should always be a quad loop on 
either side of the center line. 


One solution for resolving a symmetrical pole is to place 
a quad loop in the middle of the pole. Let’s take a look. 


Step 01: Locate the symmetrical pole you want to 
resolve. 


Step 02: Select the edge loop that runs through the 
center of the pole. 


Step 03: Use the Edge Bevel tool to create a new quad 
loop. 


Step 04: Cut a new set of edges through the two 5-gons 
using the Edge Slice tool to create an all-quad mesh. 


The symmetrical pole has been removed from the mesh. 


PRACTICE WHAT YOU'VE LEARNED 
We haven't had that much practice with the Edge Bevel tool, so be sure to practice 
this exercise several times before moving forward. 


Once you are finished, return to the guide and continue to the next lesson. 
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‘This exercise uses an alternate method for removing a 
symmertrical pole. 


Step 01: Locate the symmetrical pole you want to 
resolve. 


Step 02: Cut a new set of edges through the top, middle 
and bottom portion of the configuration using the Edge 
Slice tool. This will produce eight triangles. Since eight 
is an even number, we know that the eight triangles are 
simply four quads in disguise. 


Step 03: Select the four edges that make up the center 
“X” configuration. They are also the four edges that are 
positioned between the triangle pairs. 


Step 05: Delete/Remove the selected edges to create an 
all-quad mesh. 


PRACTICE WHAT YOU'VE LEARNED 

It’s a good idea to practice creating additional triangles and then merging triangle 
pairs into quads. It’s a quick process and can be an easy way out of tricky topology 
issues. 


\ Once you are finished, return to the guide and continue to the next lesson. 
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This method for solving a symmetrical pole uses a new 
tool as well as a few familiar ones. 


Step 01: Locate the symmetrical pole you want to 
resolve. 


Step 02: Select the center vert that all the edges in the 
pole are connected to. 


Step 03: Bevel the selected vert using the Vertex Bevel 
tool. Seven n-gons will be created. 


Step 04: Select the edges in the center of the 
configuration. 


Step 05: Delete/Remove the selected edges. 


Step 06: Select the n-gon that was created in Step 05 
and use the Spikey Tool to create eight triangles that 
share a center vert. 


Step 07: Select the four edges that make up the center 
“X” configuration. They are also the four edges that are 
positioned between the triangle pairs. 


Step 08: Delete/Remove the selected edges. 


Some of the steps in this lesson should look very 
familiar to you. It’s no accident that I’m having you 
repeat some of the same steps throughout this book. 


It’s this repetition that is going to make the information 
stick. Soon you'll know it like the back of your hand. 


PRACTICE WHAT YOU'VE LEARNED 


Another lesson completed. It’s time to put it into practice. 


“An amateur practices until he can do a thing right, a professional 
practices until he can’t do it wrong.” 


Once you are finished, return to the guide and continue to the next lesson. 
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This method for removing a pole should look extremely 
familiar. You should have this technique mastered by 
now. 


Step 01: Locate the pole youd like to remove. 


Step 02: Select all of the edges in the rings that connect 
to both sides of the pole. 


Step 03: Collapse the selected edges using the Collapse 
Edge command. 


Collapsing edges can be an extremely efficient way 
to quickly remove unwanted geometry in a mesh. 


PRACTICE WHAT YOU'VE LEARNED 
You should feel extremely comfortable with this process. Feel free to continue to 
the next lesson at any time. 
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My favorite method for reconfiguring poles is to spin 
edges away from the pole. If you find a symmetrical pole 
on your center line that you need to address, try this 
technique. 


Step 01: Locate the symmetrical pole youd like to 
manage. 


Step 02: Select the top-right diagonal edge. 


Step 03: Use the Spin Edge tool to rotate the selected 
edge. This will break it away from the pole. 


Step 04: Select the top-left diagonal edge. 


Step 05: Use the Spin Edge tool to rotate the selected 
edge. This will break it away from the pole, but it is still 
connected to the center edge. 


Step 06: Use the Spin Edge tool to rotate the selected 
edge again to mirror the configuration on the right side 
of the mesh. 


If your software has a Symmetry function and the pole 
is located across the center of the mesh, you could 
simply activate Symmetry and skip steps four through 
six. 


PRACTICE WHAT YOU'VE LEARNED 

More spinning fun! I strongly believe you can never have enough spinning 
practice. Run through these steps a few times to continue to build that muscle 
memory. 


\ Once you are finished, return to the guide and continue to the next lesson. 
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If you find yourself in a position where you need to 
move a 3-edge pole down to a lower polygon loop, use 
this quick technique. 


Step 01: Locate the 3-edge pole youd like to 
move to a lower row. 


Step 02: Select the center edge located inside the pole. 


Step 03: Use the Spin Edge tool to rotate the selected 
edge. A Black Dot is created. 


Step 04: Select the two edges connected to the Black 
Dot. 


Step 05: Use the Collapse Edge command to remove 
the two quads connected to the Black Dot. 


The 3-edge pole has been shifted 
to a lower row. How easy was 


PRACTICE WHAT YOU'VE LEARNED 
Moving topology around is amazingly powerful during a modeling session. Be 
sure to get some practice in on this technique before moving forward. 


Once you are finished, return to the guide and continue to the next lesson. 
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bad as This is one of my most used techniques and involves 
creating four poles to redirect the polygon flow. 


cu) 


Step 01: Locate the area on your mesh where you'd like 
to create a diagonal polygon flow. 


Step 02: Split two polygons to create two diagonal edges. 


Step 03: Select the two quads that are located adjacent 
to the cuts you made in the last step. 


Step 04: Use the Spikey tool to create eight tris from the 
two selected quads. 


Step 05: Select the four edges in the center of the 
configuration in the shape of a cross and the two 
diagonal edges shown in the image. 


Step 06: Delete/Remove the selected vert and the select- 
ed edge. 


The two arced polygon loops that were created can be 
incredibly useful when reconfiguring the topology of 
your mesh. 


PRACTICE WHAT YOU'VE LEARNED 


You know the drill. Practice. Practice. Practice. 


Once you are finished, return to the guide and continue to the next lesson. 
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The last exercise explored shifting a 3-edge pole down. 
This exercise shares a technique for moving a 3-edge 
pole up to a higher polygon loop. 


Step 01: Locate the 3-edge pole you want to 
shift up a row. 


Step 02: Select the edge located above the tip of the pole. 


Step 03: Bevel the selected edge using the Edge Bevel 
tool. 


Step 04: Select the edge shown in the image. 


Step 05: Collapse the selected edge using the Collapse 
command. A Black Dot will be created in the process. 


Step 06: Select the Black Dot and the center edge 
connected to the three 5-gons. 


Step 07: Delete/Remove the selected vert and the select- 
ed edge. 


Step 08: Cut a new edge to split the final n-gon using 
the Edge Slice tool to create an all-quad mesh. 


The 3-edge pole has been shifted to a higher row. 


PRACTICE WHAT YOU'VE LEARNED 

This process involves a few more steps than the last exercise. You'll want to execute 
this technique multiple times before moving on. Once you are finished, return to 
the guide. 
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Using the process shared in this exercise enables 

you to separate two connecting 5-edge poles. This 
configuration frequently shows up when two polygon 
loops border each other. 


Step 01: Locate two connecting 5-edge poles youd like 
to manage. 


Step 02: This technique will work on any of the edges 
shown selected in this image. 


Step 03: Select one of the edges from Step 02. 


Step 04: Use the Spin Edge tool to rotate the selected 
edge. 


Once again, spinning edges made light v work of 
reconfiguring our 
topology. 


PRACTICE WHAT YOU'VE LEARNED 

Being able to manage your polygon loops and pole positions are important 

aspects of working with SubD meshes. Be sure to spend as much time as you need 
\ to feel comfortable with the technique shared in this exercise. Once you are 

finished, return to the guide. 
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With the ability to manage poles in your topology, 
you're in great shape! Although you can always refer to 
this guide as a reminder on how to tackle specific 
topological challenges that may arise when modeling, 
committing them to memory will allow you to work 
faster and more efficiently. 


In time, you will find that youre spinning edges to 
redirect polygon flow without thinking about it. This is 
when modeling truly becomes a fun experience. Instead 
of focusing on the “technical” aspects of your mesh’s 
topology, youre free to focus on 
the form youre creating. 


POLES APART 


Try and remember to be strategic with where 
poles are placed within the topology of your 
meshes. Key take aways from this section should 
be to minimize the number of poles in the 
topology of your mesh and to try and avoid poles 
with more than five edges. Avoid poles on surface 
edges and minimize the poles that are connected 
to other poles. 


All of these “rules” can seem overwhelming at 
first, but in time they will become second nature 
to you. Try and remember that learning isn’t a 
race. There is plenty of time for you to digest this 
information. The important thing is to enjoy the 
journey. You'll arrive at the destination when 
youre supposed to. 
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0 BEVEL! MY BEVEL! 


Before we get too far along, I want to discuss naming conventions 
with regard to the different software used in the industry. Each 
software uses its own naming conventions for tools, commands, ui 
widgets, and more. With this being a software agnostic guide, I want 
to make sure it’s clear when I talk about the Bevel tool. 


Some common names used for what my software of choice calls the 
Bevel tool are Chamfer, Fillet, and Extrude. Whatever your software 
calls it, Pll be using the name Bevel throughout this book to avoid 
confusion and allow us to all be on the same page. 


Here is a quick run down of what the Bevel tool does when used on 
polygons, edges and vertices. 


01. POLYGON BEVEL 

The Polygon Bevel tool performs a shift (sometimes referred to as 
Offset) and an inset (Sometimes referred to as Scale) on the selected 
polygons. Shift pushes the polygons away from their starting 
positions, and Inset scales the polygons. New polygons are created 
to bridge the gaps that would be left by moving the original 
polygons from their starting positions. 


The Polygon Bevel Group option (sometimes referred to as Keep 
Faces Together) treats the entire contiguous polygon selection as a 
single polygon. I keep this option enabled 99.9% of the time. 


02. EDGE BEVEL 

When applying an Edge Bevel, selected edges widen into quad 
strips of a uniform, specified width. New polygons are centered over 
the original edge and are oriented with the average normal of the 
two polygons on either side. Surrounding polygons remain in their 
same plane, simply shrinking on their affected edges. 


03. VERTEX BEVEL 

Vertex Bevel replaces the selected vertex with a vert for each edge 
connected to the selected vertex. These new verts are moved away 
from the original position. 


Whatever your software of choice calls the Bevel tool, get ready to 
put it to use. 
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THE AMAZING ALL-QUAD LOOP CREATOR 


One of the greatest features of the Bevel tool is its ability to create all-quad polygon loops. These loops are 
automatically produced when selected polygons are beveled using the Bevel tool. Really let that fact saturate and 
stew around in your head for a minute. 


Good topology, especially the topology for characters and meshes that will deform, is all about edge and poly 
loops. Using the Bevel tool, we are armed with the amazing ability to produce all-quad loops with a single click 
of a button. 


It doesn't matter what the polygon configuration is, or how many polygon islands you have selected. The simple 
fact is, an all-quad loop will be created every time you bevel the selected polygons. This makes the Bevel tool 
my go to tool more often than any other tool in my arsenal. With the power of the Bevel tool and the Spin Edge 
command, configuring topology is a simple task. 


In the image below, the lighter polygons on the left were all selected and beveled at the same time using a 
zero-shift value and a small inset value. The resulting topology is shown on the right. 


There are other ways of inserting all-quad polygon loops into the topology of a mesh, but I find this method to 

be the most efficient. We'll be taking advantage of this amazing feature of the bevel tool throughout the lessons in 
this section. For now, I want you to think about a time when the Bevel tool's ability to create all-quad loops coul 
ave come in handy. 


HOLD FAST 


Another great use for the Bevel tool is generating hold 
edges. Although there are many tools that can 

quickly cut in additional edges, sometimes the Bevel 
tool is quicker and all that is needed. 


Cutting in a couple hold edges into the SubD cylinder in 
the image on the top could easily be accomplished with 
tools like Add Loop, Edge Slice or Loop Slice. But the 
Bevel tool can also be used by selecting the center 
polygon loop and applying a bevel. Edges on both sides 
of the selection will be created forming perfect hold 
edges. 


I like the fact that the Bevel tool will create hold edges 
on each side of a polygon loop selection equal distances 
from the boundary edges. While Loop Slice has the 
option to create symmetrical cuts, the Bevel tool used 
on polygon loop selections does this automatically. 


Another reason I use the Polygon Bevel tool in 
situations like this is to limit the number of tools I use 
while I model. I try and get the most out of each tool I 
use, which frees me from wading through a large list of 
options when trying to problem solve. 


Adding several hold edges to the simple SubD cube on 
the left was easy using the “Square” edge shape option 
for the Edge Bevel tool. Just like the last 
example, I could have used Add Loop, 
Edge Slice or Loop Slice, but Edge 
Bevel performed the task quickly. 


So, we now know that the Bevel tool 
can be used to create all-quad loops 
around polygon selections and can 
also be used to create hold edges. As 
my friends from the 80's used to 
always say, “knowing is half the battle.” 


So, let’s put the Bevel tool into action. 
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Since we just covered hold edges, I thought we could 
practice using them in our first bevel exercise. The 
technique shared in this lesson is a quick way to create 
a simple tooth mesh. 


Step 01: Create a rectangular box using the Cube tool. 


Step 02: Select the bottom polygon and shift it down 
using the Bevel tool. 


Step 03: Subdivide the mesh using the Subdivide 
command. 


Subdividing polygons recursively splits the selected 
polygons into smaller polygons. A single subdivision 
increases the polygon count by a factor of four, dividing 
each quad polygon into four smaller polygons. 


Step 04: Convert the polygonal mesh into a SubD mesh. 
As you can see, the top of the tooth mesh is rounder 


than the base. The bottom of the tooth retained its shape 
because of the hold edges we created. 


Note: In Step 02, we could have simply cut in a new 
edge loop, but I want to get you using the Bevel tool. 


PRACTICE WHAT YOU'VE LEARNED 

Time to start practicing with the Bevel tool. Make a few teeth using the technique 
above and then explore other shapes you can create by adding hold edges using the 
Bevel tool. You'll be surprised at how useful this technique can be. 


\ When you have a full set of teeth, return to the guide and continue to the 
next lesson. 


TOPOLOGY WORKBOOK | VOLUME 1 


ee © 3 
SECTION 06 | VEL 


—_ EXPLORING BEVELS | 02 

. Here is a quick technique for adding a fingernail to your 
characters digits. Be sure to take note of the topology 
created when using the Bevel tool. 


Step 01: Create a box using the Cube tool. 


Step 02: Subdivide the cube and then select the top two 
polygons shown in the image. 


Step 03: Shift and inset the selected polygons using the 
Bevel tool. 


Notice the all-quad loop created. Nice! 


Step 04: Shift the selected polygons back to where they 
were originally using the Bevel tool. 


Step 05: Select the front two nail polys and shift them 
out a little using the Bevel tool. 


Step 06: Convert the polygonal mesh into a SubD mesh. 
If you're creating nails on your character, remember that 


you can create all of them at once using this technique. 
It's a massive time saver. 


Ready to practice making nails? Create at least ten nails and you'll be ready to 
move on. While you’re practicing, think about what else this technique can be 
used for. 


\ When you have a full set of nails, return to the guide and continue to the 
next lesson. 
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Now that you're warmed up, let’s dive back into some 
more topology tweaking. This time we'll use the Bevel 


| | ae tool to convert two polygons into three. 


Step 01: Locate two quads youd like to convert into 
three quad polygons. 


Step 02: Select the polygons. 


(a) 


Step 03: Bevel the selected polygons using the Bevel 
tool. 


Step 04: Collapse the two selected polys using the 
Collapse command. 


Step 05: Select the edges that are in either a right side up 
“Y” or an upside down “Y” configuration. 


{06 » Step 06: Delete/Remove the selected edges. 


Your choice of edge selection in Step 05 will determine 
the outcome of this technique. 


Both options result in three quad polygons. You can also 
see that a 3-edge pole was created. 


oO If you'd like to remove this pole and convert the three 

polygons into two, don't forget about the technique you 
practiced in the Spinning Edges | 06 exercise in 
Section 04. 


PRACTICE WHAT YOU'VE LEARNED 


This technique has come in handy for me more times than I can remember. Get 
some practice using it, and then continue to the next exercise. 
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Here is a technique I use on a regular basis when 
modeling characters. There are times I need to 


introduce a diagonal flow in my topology, and this is an 
easy way to do it. Check it out! 


Step 01: Locate three quads youd like to convert into 
four quad polygons. 


Step 02: Select the polygons. 


Step 03: Bevel the selected polygons using the Bevel 
tool. 


Step 04: Collapse the selected polys using the 
Collapse command. 


Step 05: Select the edges that are in either a left slanted 
“X” or a right slanted “X” configuration. 


Step 06: Delete/Remove the selected edges. 


Your choice of edge selection in Step 05 will determine 
the outcome of this technique. 


Both options result in four quad polygons. You can also 
see that two 3-edge poles and two 5-edge poles were 
created. 


If you‘d like to remove this pole and convert the four 
polygons into three, don’t forget about the technique 
you practiced in the Spinning Edges | 07 exercise in 
Section 04. 


PRACTICE WHAT YOU'VE LEARNED 
Although this technique uses the same steps as the last exercise, you’ll want to 
practice it. I use this technique more than the last. 


Once you are finished, return to the guide and continue to the next lesson. 
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Sometimes tools don’t play nice and we need a 

ack-up plan. In this example, someone forgot to model 
in a laugh line polygon loop on this character’s face. 

In most cases a simple edge bevel would do the trick, 

ut there are times when poles like to throw a monkey 
wrench into the works. 


Take a look at this example where the Edge Bevel tool 
introduces new topology issues and see how beveling 
olygons could be the solution. 


Step 01: Find a face mesh that is missing a laugh line 
olygon loop. 


Step 02: Select the edge loop where youd like to 
introduce a polygon loop. If no clean edge loop exists, 
skip to Step 05. 


Step 03: Bevel the selected edges using the Edge Bevel 
tool. The six-edge star introduced two n-gons during 
the beveling operation. With your extensive knowledge 
in managing n-gons, this would be a snap to fix, but let’s 
look at other options for now. 


Step 04: In this example, beveling the laugh line with 
the Edge Bevel tool produced two triangles. With your 
extensive knowledge in managing tris, this too would be 
easy to fix, but let’s look at another option. 


Step 05: Select all of the polys inside the edge loop 
where youd like to insert a polygon loop. 


Step 06: Bevel the selected polys using the Polygon 
Bevel tool. A quad-loop of polys is created. 


PRACTICE WHAT YOU'VE LEARNED 

This is a perfect example of how we can take advantage of the fact that beveling 
polygons always results in an all-quad polygon loop that borders the selected 
polygons. I suggest downloading some free character meshes online that have bad 


face topology and practicing this technique on them. Finding bad topology online 
is extremely easy so you won't have to look too hard. Once you are finished, return 
| to the guide and continue to the next lesson. 
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One of my favorite reasons for using the Bevel tool to 
insert additional edges is that the new segments get 
terminated automatically. This allows me to cut in detail 
locally without adding geometry globally. In this 
example, we'll add two new rows of edges across the 
columella. (The tissue that links the nasal tip to the nasal 
base and separates the nares/nostrils.) 


Step 01: Locate the columella on a character's face. 


Step 02: Select the polygons where youd like to add 
additional segments. 


Step 03: Bevel the selected polygons using the Bevel 
tool. Look at how the segments that run across the 
columella get terminted in the nostrils. 

Step 04: Adjust the topology of the mesh to your liking. 
I spend 10% of my time adding new geometry to my 
meshes and 90% of the time tweaking the topology. 


Make sure you're devoting enough time into the 
placement of every element in your mesh. 


THINK GLOBALLY, 
DETAIL LOCALLY. 


PRACTICE WHAT YOU'VE LEARNED 


This technique is incredibly easy to add to your modeling toolkit and is extremely 
useful. It’s another great example of how we can take advantage of the fact that 


beveling polygons alwa 


results in an all-quad polygon loop that borders the 


selected polygons. Give this one a try! 
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In this lesson, we'll revisit the base ear mesh we created 
from two quad polygons in the Spinning Edges | 12 
exercise from Section 04. Using the same technique we 
learned in the last lesson, we'll add additional segments 
to the outer ear. 


Step 01: Start with the base ear mesh you created in the 
Spinning Edges | 12 exercise from Section 04. 


Step 02: Select the three polygons located in the inner 
ear. 


Step 03: Inset the selected polygons using the Bevel 
tool. 


Step 04: Select the three polygons located in the top 
portion of the outer ear. 


Step 05: Inset the selected polygons using the Bevel 
tool. 


Step 06: Select the four polygons located in the lower 
portion of the outer ear. 


Step 07: Inset the selected polygons using the Bevel 
tool. 


Step 08: Four new segments have been cut into the 
outer portion of the ear. You now have eight segments to 
help shape the outer ear. 


Remember that this detail was all cut in locally without 
affecting the neighboring geometry. It’s important to not 
add unnecessary geometry to areas of a mesh where it’s 
not needed. 


PRACTICE WHAT YOU'VE LEARNED 

Spend more time practicing on ear modeling. You now have the ability to detail 
the outer ear with as much detail as you'd like. Experiment and don’t forget to 
use the edge spinning techniques you learned to reconfigure the topology when 


needed. 


Once you are finished, return to the guide and continue to the next lesson. 
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Ear we go again. Yup... I just did that. 


It’s time to put the technique we learned in the 
Exploring Bevels| 04 exercise into real world use. 
To do this, we'll work on the ear from the last lesson. 


Step 01: Start with the ear mesh you worked on in the 
last lesson. 


Step 02: Select the three polygons that are located in 
front of the ear. 


Step 03: Bevel the selected polygons using the Bevel 
tool. 


Step 04: Collapse the selected polys using the 
Collapse command. 


Step 05: Select the edges that are in a left slanted 
“X” configuration. 


Step 06: Delete/Remove the selected edges. 


This process results in four quad polygons that produce 
a much cleaner polygon flow. 


PRACTICE WHAT YOU'VE LEARNED 


You’ve practiced this technique 
it in a practical situation. What 


ina previous lesson, but here is your chance to use 
other techniques have you learned in past lessons 


that you could apply to the mesh? Spend some time exploring the various 


techniques you've learned, and when you're ready to move on, return to the guide 
\ and continue to the next lesson. 
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The Bevel tool can be super handy when you need to 
connect rows of polygons that don't have the same 
number of segments. Let's take a look. 


Step 01: In this example, we'll connect six rows of polys 
to four. 


Step 02: Select the two center quads on the geometry 


with fewer segments. 


Step 03: Inset the selected polygons using the Bevel 
tool. 


Step 04: Select the two center polygons located in the 
front that were created by the beveling process. 


Step 05: Delete/Remove the selected polys. 


= 


geometry 


Step 07: Use the Bridge tool to connect the two 
meshes together, or manually stitch them if you don’t 
have access to a tool with bridge functionality. 


Ff Step 06: Select the boundary edges on both sides of the 


Image 08: This image shows the results of this process 


in meshes with different numbers of polygon rows. 


Note: This technique will work on any polygon 
reduction involving an even number of rows. 


Feueerebseeseeeeres® 
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PRACTICE WHAT YOU'VE LEARNED 

Practice using this beveling technique on a variety of mesh configurations where 
you need to transition to fewer rows of polygons. This can be handy when 
stitching meshes together. 


\ Once you are finished, return to the guide and continue to the next lesson. 
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This lesson is a continuation of the last exercise. Since 
you now have ample experience using this technique 
after your practice, I'll be skipping over many of the 
steps. If you need to, refer to the steps on the previous 


page. 


Step 01: In this example, we'll connect ten rows of polys 
to six. 


Step 02: Use the steps you learned in the last lesson to 
produce the results shown here. 


Step 03: Select the center portion of the topology, three 
rows deep. I chose three rows in to avoid creating poles 
that were located too close to the poles created 

in Step 02. 


Step 04: Bevel the selected polygons, delete the front 
polys and use the Bridge tool to connect the two 
meshes together just like we did before. 


You can repeat this process as many times as needed to 
reduce polygon rows. 


PRACTICE WHAT YOU'VE LEARNED 

Practice using this beveling technique on a variety of mesh configurations where 
you need to transition to fewer rows of polygons. This can be handy when 
stitching meshes together. 


A\ Once you are finished, return to the guide and continue to the next lesson. 
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Adding holes in meshes is a common task. There are 
countless ways to tackle this type of topology, but since 
we haven't really beveled any verts, let’s look at a 
technique that requires us to do so. 

Step 01: Start with a gridded mesh. 

Step 02: Select a vert in the center of four quads. 


Step 03: Bevel the vertex using the Vertex Bevel tool. 


Step 04: Cut in four edges using the Edge Slice tool to 
convert the four n-gons into quads. 


Step 05: Select the remaining n-gon. 
Step 06: Delete/Remove the selected poly. 
Step 07: Select the boundary edges of the hole. 


Step 08: Use the Radial Align tool to reshape the 
selection into a perfect circle. 


The Radial Align tool moves the verts positions in your 
selection along a circle or polygon. 


If you don't have Radial Align or something similar to 
work with, manually edit the shape by adjusting the 
placement of the verts that make up the hole geometry. 


PRACTICE WHAT YOU'VE LEARNED 


Here is your chance to practice beveling verts. Give it a go and start making some 
holes. 


Once you are finished, return to the guide and continue to the next lesson. 
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As always, there is more than one way to tackle any 
task. In this example we'll create another hole using an 
alternate method. 


Step 01: Start with a gridded mesh and select 
four quads. 


Step 02: Inset the selection using the Bevel tool. 


Step 03: Use the Radial Align tool to reshape the 
selection into a perfect circle. 


Step 04: It may appear as if nothing happened 
after Step 3. 


Convert the mesh to standard polys to view the result 
of the Radial Align tool. You can see that it did, in fact, 
relocate the verts that made up the polygon selection. 


Step 05: Convert the mesh back to SubDs and delete the 
selected polygons to create a hole. 


Step 06: Alternatively, instead of deleting the polygons, 
inset them using the Bevel tool if you want a round 
shape in your topology without a hole. 


This technique can be useful if you want to extrude 
cylindrical shapes from your flat, square meshes. 


PRACTICE WHAT YOU'VE LEARNED 
This is a great technique for quickly reconfiguring your topology into a perfect 
circle to create holes in your mesh. Be sure to practice the process several times 
before moving to the next lesson. 


\ Once you are finished, return to the guide and continue to the next lesson. 
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This quick lesson shares a technique for creating wrinkle 
and fold topology. 


Step 01: Select a few edges where you would like to 
introduce a wrinkle or fold. 


Step 02: Bevel the selection using the Edge Bevel tool 
with the Round Level attribute set to 1. Four n-gons 
will be created in the process. 


Step 03: Select the two edges that separate the four 
n-gons. 


Step 04: Collapse the selected edges using the 
Collapse command. 


You can push the center edges in to create a wrinkle or 
pull them out to create a fold. 


PRACTICE WHAT YOU'VE LEARNED 


Practice placing wrinkles and folds on your meshes using this technique. 


Once you are finished, return to the guide and continue to the next lesson. 


SECTION 06 


EXPLORING BEVELS | 14 

While this exercise is extremely simple, it’s one I think 
you'll find very interesting. With just a few bevels, we'll 
create the foundation for clean face topology. 


Step 01: Start with an 8x8 all-quad gridded mesh. 


Step 02: Select the 12 polygons shown here. 


Step 03: Inset the selected polys using the Bevel tool. 


02 
ee ao eras 
NJ Lie Hae Step 04: Select the 8 polygons shown here. 


Step 05: Use Radial Align to reshape the selected polys, 
and then bevel them twice using the Bevel tool. 


K 03 04 Step 06: Select the 16 polygons shown here. 


Step 07: Use Radial Align to reshape the selected polys, 
1s tA and then bevel them four times using the Bevel tool. 


ix 


Image 08: The loops that were created from the 
previous steps have been assigned different surface 
colors to highlight the topology. 


GQ Kos This mesh might not be much to look at, but the topol- 


ogy created is a great starting point for most character 


Ho — faces. 


Continue to the next page to see a three-dimensional 
representation of the mesh created in this exercise. Once 
you've had a look, be sure to return to the Practice 
What You’ve Learned exercise for this lesson. 


1) 
Lo 


PRACTICE WHAT YOU'VE LEARNED 


Once again, this is a simple exercise, but it’s an important one. I'd get as much 
practice as you can with this technique so that you can start off a character mesh 


with clean face topology every time. 


\ Once you are finished, return to the guide and continue to the next lesson. 
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EXPLORING BEVELS| 14 CONTINUED 
Pretty wild how simple this is, right? I think this 
lesson demonstrates just how useful beveling 
polygon islands can be. With just a few clicks, 
we have everything we need to create an 
endless amount of character meshes. 


With these Core Face Loops configured 
from the very beginning, we have a solid 
foundation to build on top of. 


BASE MESH 
Eve Mask Loop 


BB £ve Loops 


By Laven Line Loop 
BB Mouts Loops 


a INNER-LAUGH LINE AND 
NOSE Loop 
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YOU'VE REACHED A HIGHER BEVEL 


I hope this section gave you some insight into why my 
two most used modeling tools are the Bevel tool and 
Spin Edge command. 


This section covered a lot of ground, so make sure you 
feel comfortable with all the techniques before moving 
forward. 


Also remember to go create random models... and lots 
of them. These exercises are a great workout to build 
modeling muscle, but nothing can replace the 
experience of using the 
techniques in real-world 
situations. 


STAY BEVEL-HEADED 


It’s easy to forget about our good ol friend the 
Bevel tool when we have so many options to 
choose from these days. 


Do your best to keep the techniques you've 
learned in this section in mind when a problem 
arises in your topology. You just might find that 
you can streamline the tools in your toolkit. More 
often than not, the Bevel tool will be a viable 
solution. 
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REDUCTION GUIDES | 01 
In Section 05: Exploring Bevels | 09, we learned how to reduce the number of segments in our topology using 
the Bevel tool. The guides below can be used as a quick reference to give you ideas when you need to add or 

reduce segments in your topology. 


1101 = 2701 2701 3101 4101 4702 4102 )=— 5101 5103 
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REDUCTION GUIDES | 02 
The topology in the guides below are identical to the examples on the previous page. The only thing that has 
changed is how the columns have been colored. The idea is to show how you can mix and match the topology to 
meet the needs of the transition you need to create. 


3102 5102 12105 10104 
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REDUCTION GUIDES | 03 

This is one more example of transitions using the same topology as the last two examples. With everything that 
has been covered throughout this book, you should have a deep understanding of reducing rows of polygons to 
transition to different segment counts. 


8104 8103 14106 
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REDUCTION GUIDES |04 


Radial reduction can be extremely useful when working on bottles and container meshes. These two examples 
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REDUCTION GUIDES | 04 CONTINUED 


NOTE THE USE OF RADIAL REDUCTION 


SECTION 07 | 


WIREFRAME GALLERY 

The reference images displayed throughout this book and in the Wireframe Gallery section are by no means 
the only way to tackle the topology challenges displayed. Different situations can dictate different topology 
configurations. 


These examples are intended to help you visualize possible solutions but are not the only or best solutions for all 
situations. Use them as a rough guide, and apply the topology that works best for you and the needs of the 
projects you are building assets for. 
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BEVEL TOOL AND SPIN EDGE COMMAND IN ACTION 
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BEVEL TOOL AND SPIN EDGE COMMAND IN ACTION 
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BEVEL TOOL AND SPIN EDGE COMMAND IN ACTION 
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WIREFRAME GALLERY 
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WIREFRAM 
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FINAL THOUGHTS 


CLOSING THE LOOP 


You've made it through all the lessons, practiced all the 

techniques, and even survived my silly analogies. 

Congratulations! You should have no problems managing 

the topology of your meshes. If at any time you find that 

your ability to manage poles or spin edges could use \ Zs 
some work, don’t forget you can always return to ee | 

this guide for a quick refresher. ‘ 


I think I've borrowed enough of your time, but i 
before I send you off, I want to leave you with two i 


last bits of advice. i la 
Jia 

I spent most of this book suggesting things to avoid, pa. 

how to correct potential problems when they arise e ! e 


and using creative play on words to try and keep 
you entertained. But there are things more 
important than any of that. 


I hope you remember to have fun. It’s easy to get 

caught up in the technical details of the work we do, » yoke 
but try and remember to enjoy the journey. Don't 
get too caught up in the details of topology and lose 
sight of the pure enjoyment of modeling. 


Lastly, my advice is to model. Model after you put this 
book down, then model some more. Get up 


tomorrow and keep modeling. It's the only 
way to truly improve your skills. Start =< /* 


logging those 10,000 hours. 


Thanks for including me in your I 
journey. Enjoy! -William 


